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1. Introduction
In RAN#103 meeting, the following objectives of Rel-19 LP-WUS work item were agreed [1]:
	· [bookmark: _Hlk161231539]For IDLE/INACTIVE modes (RAN1, RAN2, RAN3, RAN4)
· [bookmark: OLE_LINK12]Specify procedure and configuration of LP-WUS indicating paging triggered by LP-WUS, including at least configuration, sub-grouping and entry/exit condition for LP-WUS monitoring 
· Specify LP-SS with periodicity with Yms for LP-WUR, for synchronization and/or RRM for serving cell. 
· LP-SS is based on OOK-1 and/or OOK-4 waveform with or without overlaid OFDM sequences. Further down selection between with and without overlaid OFDM sequences is to be done within WI.
· [bookmark: _Hlk166227218]Note: For LP-WUR that can receive existing PSS/SSS, existing PSS/SSS can be used for synchronization and RRM instead of LP-SS.
· Y will be decided within WI. 320ms is the start point.



In last RAN2 meeting, LP-WUS was discussed and the following agreements and working assumption on LP-WUS configuration and subgrouping were made [2]:
The LP-WUS related configuration for IDLE/INACTIVE state is provided via system information. FFS if dedicated configuration is needed.
Working assumption: the LP-WUS configuration in SIB at least includes the following information:
-	LP-SS configuration
-	LP-WUS configuration
-	FFS on Entry/exit condition for LP-WUS monitoring 
The PEI subgrouping method is taken as baseline for LP-WUS subgrouping, i.e. CN assigned and UE_ID based subgrouping. FFS the maximum number of subgroups.

In this contribution, we focus on the discussion of the following issues for LP-WUS in RRC_IDLE/INACTIVE.
· Monitoring condition of LP-WUS
· Subgrouping
2. Discussion
2.1. Monitoring condition of LP-WUS
There were different understandings on monitoring condition of LP-WUS in RAN2#125bis meeting [2]. Thus, the monitoring condition and corresponding UE behaviour need to be further discussed based on RAN1 progress.
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In the last RAN1 meeting, the following working assumption has been made [3]:
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During online discussion, there were different understanding on some terminologies used for LP-WUS, e.g., ‘LR/MR’ and ‘sleep states’. From our perspective, how to implement the concepts of ‘LR/MR’ and ‘sleep states’ is up to UE implementation, and the implementation of different UE vendors can be different. Thus, we think those terminologies are basically used for discussion and should not be defined in final specification as they are difficult to be tested. RAN2 should focus on testable monitoring condition and corresponding UE behaviour (e.g., signal to measure, result to be used for monitoring determination).
Proposal 1: RAN2 will not define ‘LR/MR’ and/or ‘sleep states’ in LP-WUS monitor procedure in specification, only monitoring condition and corresponding UE behaviour are specified.
RAN has reached the following conclusion in RAN#103 meeting.[1]
	Note: The target coverage of LP-WUS and LP-SS shall be the coverage of PUSCH for message3


It can be seen from the above conclusion, there could be partial LP-WUS coverage in the cell.
In this case, the UE needs to decide whether to monitor LP-WUS based on serving cell quality. The serving cell quality can be determined based on:
· legacy RSRP: for the case that the UE is not monitoring LP-WUS, or the UE is monitoring LP-WUS but can still measure legacy RSRP according to the following NOTE in [3]:
Note: For LP-WUR that can receive existing PSS/SSS, existing PSS/SSS can be used for synchronization and RRM instead of LP-SS.
· The new measurement result based on LP-SS: for the case that the UE is monitoring LP-SS. There was also contribution proposes that LP-SS can also be measured when the UE is not monitoring LP-WUS. This case can be further study.

Based on above discussion, gNB should configure threshold(s) to control the monitor of LP-WUS in case LP-WUS has different coverage as the cell. The UE should continuously evaluate serving cell quality and compare to the threshold(s) to decide whether to monitor LP-WUS in IDLE/INACTIVE mode:
· [bookmark: _Hlk166226534]If the serving cell quality, e.g. legacy RSRP (FFS the new measurement result based on LP-SS), is above configured threshold(s), UE can monitor LP-WUS and decide whether to monitor legacy (PEI) PO as indicated by LP-WUS.
· If the serving cell quality, e.g. legacy RSRP and / or the new measurement result based on LP-SS, is below a configured threshold, UE should monitor (PEI) PO as in legacy.
Proposal 2: If the serving cell quality, e.g. legacy RSRP (FFS the new measurement result based on LP-SS), is above configured threshold(s), UE can monitor LP-WUS and decide whether to monitor legacy (PEI) PO as indicated by LP-WUS.
Proposal 3: If the serving cell quality, e.g. legacy RSRP and / or the new measurement result based on LP-SS, is below a configured threshold, UE should monitor (PEI) PO as in legacy.
2.2. Subgrouping
In the last RAN2 meeting, it has been agreed to take PEI subgrouping method as baseline for LP-WUS subgrouping. Considering that PEI is a Rel-17 optional feature for UE power saving and has not deployed yet, the network or UE may not support both PEI and LP-WUS. It is necessary to allow the case that LP-WUS is deployed without supporting PEI.
Based on above discussion, it should be possible for the UE to have independent subgrouping configuration for those two features, i.e. different CN subgrouping ID and / or different UE_ID based grouping configuration.
Proposal 4: It is possible to configure different subgrouping configuration for LP-WUS and PEI.
Many companies have proposed that LP-WUS could be used together with PEI to achieve joint subgrouping. The benefit of joint subgrouping is to improve the subgrouping granularity and reduce the false alarm rate.
RAN1 is discussing the number of bits and information carried by LP-WUS payload. From our perspective, if the maximum number of subgroups is large enough, the benefit to have joint subgrouping between LP-WUS and PEI is not clear.
Proposal 5: Joint subgrouping (LP-WUS + PEI) can be further discussed if the maximum number of subgroups for LP-WUS is less than legacy PEI (i.e. 8 subgroups).
3. Conclusions
In this contribution, we discussed monitoring condition of LP-WUS and Subgrouping, and the proposals are summarised as below.
Proposal 1: RAN2 will not define ‘LR/MR’ and/or ‘sleep states’ in LP-WUS monitor procedure in specification, only monitoring condition and corresponding UE behaviour are specified.
Proposal 2: If the serving cell quality, e.g. legacy RSRP, (FFS the new measurement result based on LP-SS), is above configured threshold(s), UE can monitor LP-WUS and decide whether to monitor legacy (PEI) PO as indicated by LP-WUS.
Proposal 3: If the serving cell quality, e.g. legacy RSRP and / or the new measurement result based on LP-SS, is below a configured threshold, UE should monitor (PEI) PO as in legacy.
Proposal 4: It is possible to configure different subgrouping configuration for LP-WUS and PEI.
Proposal 5: Joint subgrouping (LP-WUS + PEI) can be further discussed if the maximum number of subgroups for LP-WUS is less than legacy PEI (i.e. 8 subgroups).
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Chair: there are  different understanding s   regarding the UE  behaviour   for different stages, so we may need to  postpone this until we understand better, e.g., based on R1 progress/input.   
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W orking  A ssumption   From RAN1 perspective, for the entry/exit conditions for LP - WUS monitoring   in IDL E/inactive  mode ,      The UE  may  start   LP - WUS monitoring   if   o   the serving cell measurement performed by the   MR is above  entry threshold (s) , if  configured by the  gNB , and/ or   o   FFS other conditions , and if any, whether all or one or some of the conditions need to be satisfied      If  UE  start s   LP - WUS monitoring ,  it  may stop the legacy PO   monitoring  before   UE receives LP - WUS  indicating wake - up      The UE  monitors the legacy PO (and may monitor PEI) and  may  stop   LP - WUS monitoring if   o   the serving cell measurement performed by the LR is below  exit threshold (s) , if  configured by the  gNB , and/ or   o   FFS other conditions , and if any, wh ether all or one or some of the conditions need to be satisfied      FFS the serving cell measurement metrics      The entry/exit thresholds  can   be configured  separately   for different types of LR      It is left to RAN2 discussion   whether  the threshold(s) are always conf igured by the gNB .    Note: This may be revisited based on the RAN2/RAN4 discussion.  


